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Abstract
Infrared (IR) videos are presented which show a warm water surface
undergoing convective processes. These fluid dynamics videos show the
water surface with: 1) no surfactant monolayer material present, 2) a
liquid-phase monolayer of oleyl alcohol, and 3) a solid-phase monolayer
of cetyl alcohol.
1 Introduction
This video (low quality version) provides IR visualizations of a warm water
surface (T ≈ 45◦C) under several air/water-interfacial conditions: namely
with a clean surface (no surfactant material present), a liquid-phase mono-
layer present, and a solid-phase monolayer present. The clean water surface
exhibits fine-scale structures and an average surface temperature that is
slightly less than the bulk water temperature.
When the liquid-phase monolayer of oleyl alcohol is spread across the
surface, it imposes a constant-elasticity boundary condition. The average
surface temperature is noticeably less than that of the clean surface and the
fine-scale structures vanish when the liquid-phase monolayer is present.
A solid-phase monolayer of cetyl alcohol is then compared to the oleyl al-
cohol surfactant by depositing talc powder onto both monolayer-contaminated
water surfaces. Because the solid-phase surfactant imposes a nearly rigid
boundary condition at the interface, the monolayer both supports the talc
powder at the surface and is not deformed by the subsurface motion of the
water bulk.
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Lastly, air is blown across both the liquid-phase and solid-phase surfac-
tants. While wind shear cools and deforms the surface with the liquid-phase
monolayer, the solid-phase monolayer tends to resist surface motion and
does not cool noticeably. When considering that these monolayers are only
one molecule thick, these visualizations are impressive and reveal the signif-
icance that these monolayers have on transport processes.
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